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1   Introduction
RAN1 has almost finished their work regarding the SRS configurations. This paper discuss the issues regarding SRS related procedures in the UL positioning.
2   Discussion
2.1   SRS receive timing indication
UL positioning including UL-TDOA, UL-AOA, and multi-RTT would involve the following procedures:
1. LMF requests the serving RAN node to configure UE sending SRS.

2. Serving RAN node response to LMF with the SRS configurations.
3. LMF send the SRS configurations to neighbouring nodes to request UL positioning measurements.

4. Neighbouring nodes responds to LMF with the UL positioning measurements.
In NR, the SRS configurations may comprise multiple resource sets. There might be problems when neighbouring nodes try to receive SRS with multiple resource sets in SRS configurations sent by LMF. A common timing should be provided by the LMF that is shared among the multiple SRS resource sets.
During RAN1 discussion, the following offline consensus was made related to the TRP SFN offsets.

	Offline Consensus
· It is RAN1’s understanding that the TRPs are SFN time synchronized or the SFN offsets are known to the TRPs.

· It is up to RAN3 to define the reference time for UL RTOA measurements,

· Send LS to RAN3[2]


Therefore, we propose to let the serving RAN node to include a UTC time in the SRS configurations, which can indicate the time of SFN0 at the serving RAN node. When the neighbouring RAN nodes receive this UTC time via the LMF, they can derive the starting time slot of the SRS signals from the UTC time. Therefore, it is proposed that a 64 bits UTC time of the serving RAN should be included in the SRS configurations that is transferred in the UL positioning information exchange procedure. The UTC time is further transferred in the measurement procedures between LMF and the neighbouring RAN nodes for them to identify the timing of sub-frames that contain SRS. In LTE, a “SFN Initialisation Time” IE was included in the SRS configurations, NR could reuse the same IE.
Proposal 1: A 64 bits UTC time of the reference SFN initialization time of the serving gNB should be included in the SRS configurations provided by serving RAN, which is transferred in the UL positioning information exchange procedure
Proposal 2: The 64 bits UTC time is further transferred in the measurement procedures between LMF and RAN nodes, which is used for the RAN node to identify the SRS receive timing
2.2   RTOA reference time

For UL-TDOA, the measurement UL-RTOA is defined as follows in TS 38.215 [1].

5.2.2
UL Relative Time of Arrival (TUL-RTOA)

	Definition
	[The UL Relative Time of Arrival (TUL-RTOA) is the beginning of subframe i containing SRS received in positioning node j, relative to the configurable reference time.]
Multiple SRS resources for positioning can be used to determine the beginning of one subframe containing SRS received at a positioning node.

The reference point for TUL-RTOA shall be:

-
for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-
for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna,

-
for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.


It seems RAN3 is tasked to define the RTOA reference time, and since we already have the SFN initialization time of the serving gNB, the RTOA reference time can be defined as the SFN initialization time + the offset of the subframe that contains the SRS.
Proposal 3: RTOA reference time is defined as T0+tSRS, where

· T0 is the SFN initialization time in the MEASUREMENT REQUEST message
· tSRS is the offset of the start of the subframe that contains the target SRS to the start of subframe#0 of SFN#0
2.3   SRS configuration

There are multiple SRS resource types, including periodic, semi-persistent, and aperiodic, according to the LS [2]. Periodic and semi-persistent only differ in their activation procedure between the serving gNB and the UE, and they do not have to be differentiated at the neighboring NG-RAN node.

It is hard to convey the slot timing to the neighboring NG-RAN node for aperiodic SRS configuration.

Therefore, we propose that only periodic SRS configuration is transferred in the positioning information exchange procedure and UL measurement procedure,. Then, if the gNB configures semi-persistent SRS or aperiodic SRS, it is up to the serving gNB to guarantee that the SRS is triggered to be transmitted with the timing that is aligned with the periodic SRS configuration transferred to the LMF and further to the neighbouring NG-RAN node.

It is worth noting that number of transmissions should be also be included at least in the UL measurement procedure.

Proposal 4: NRPPa only conveys the periodic SRS configuration.

Proposal 5: Agree the TP.
3   Conclusion
Based on the discussion in this paper, we propose:
Proposal 1: A 64 bits UTC time of the reference SFN initialization time of the serving gNB should be included in the SRS configurations provided by serving RAN, which is transferred in the UL positioning information exchange procedure
Proposal 2: The 64 bits UTC time is further transferred in the measurement procedures between LMF and RAN nodes, which is used for the RAN node to identify the SRS receive timing

Proposal 3: RTOA reference time is defined as T0+tSRS, where

· T0 is the SFN initialization time in the MEASUREMENT REQUEST message
· tSRS is the offset of the start of the subframe that contains the target SRS to the start of subframe#0 of SFN#0
Proposal 4: NRPPa only conveys the periodic SRS configuration.
Proposal 5: Agree the TP.
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Annex A – TP for 38.455
9.2.y
SRS Configuration 
This information element contains the SRS configuration configured by the NG-RAN node for the UE.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SFN Initialisation Time
	M
	
	BIT STRING (64)
	Time in seconds relative to 00:00:00 on 1 January 1900 (calculated as continuous time without leap seconds and traceable to a common time reference) where binary encoding of the integer part is in the first 32 bits and binary encoding of the fraction part in the last 32 bits. The fraction part is expressed with a granularity of 1 /2**32 second.


